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“A camera adds ten pounds”
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Accidental pinhole and pinspeck cameras: revealing the scene outside the picture

Antonio Torralba, William T. Freeman

Computer Science and Artificial Intelligence Laboratory (CSAIL)
MIT

torralba@mit.edu,

billf@mit.edu

Abstract

We identify and study two types of “accidental” images
that can be formed in scenes. The first is an accidental pin-
hole camera image. These images are often mistaken for
shadows, but can reveal structures outside a room, or the
unseen shape of the light aperture into the room. The sec-
ond class of accidental images are “inverse” pinhole cam-
era images, formed by subtracting an image with a small
occluder present from a reference image without the oc-
cluder. The reference image can be an earlier frame of a
video sequence. Both types of accidental images happen in
a variety of different situations (an indoor scene illuminated
by natural light, a street with a person walking under the
shadow of a building, etc.). Accidental cameras can reveal
information about the scene outside the imaoo tho Ii~le

IEEE Computer Vis

Researchers in computer vision have explored numerous
ways to form images, including novel lenses, mirrors, coded
apertures, and light sources (e.g. [I, 2, 7, 10]). The novel

vt avrma e vanaccattcr mavrat il Aacricrmad 14 Aneternl 411 A

ion and Pattern

a)

Figure 1. a) Light enters the room via an open window. b) On the
wall opposite the window, we can see a projected pattern of light
and shadow. But, are the dark regions shadows? See Fig. 2

£-11°

one restricts the set of liaht «o---

‘omee suan uity @ pinnole talling on it. A second way
to view an image when looking at a surface is to restrict the
reflected rays from the surface by looking at a mirror sur-
face. All rays impinge on the surface, but only those from a
particular direction reflect properly into our eye and so we
again see an image when viewing a surface.

Recognition (CVPR), 2012


mailto:torralba@mit.edu
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# import libraries @{%g Zt

import numpy as np fn'?:
import cv2 = fﬁ

# read 1mage and display

im = cv2.imread('lena.png’', cv2.IMREAD COLOR)
cv2.imshow('lena’, im)

cv2.waitKey(0)

cv2.destroyWindow('lena’)

# convert to gray scale
gray = cv2.cvtColor(im, cv2.COLOR BGR2GRAY)

# convert uint8 to float
gray = gray.astype(float) / 255.0

# index specifical pixel
gray[row, col]



# 1import libraries
import numpy as np
import cv2

im = cv2.1mread( cv2.IMREAD COLOR)
cv2.1mshow( 1m)

cv2.waitKey(0)

cv2.destroyWindow( )

gray = cv2.cvtColor(im, cv2.COLOR BGR2GRAY)

gray = gray.astype( )/

gray[row, col]



# read 1image and display
im = cv2.imread('lena.png’, cv2.IMREAD COLOR)

cv2.imshow('lena’, im)
cv2.waitKey(0)
cv2.destroyWindow('lena’)




import numpy as np
import cv2

im = cv2.imread('lena.png’', cv2.IMREAD COLOR)
cv2.1mshow( 1m)

cv2.waitKey(0)

cv2.destroyWindow( )

gray = cv2.cvtColor(im, cv2.COLOR BGR2GRAY)

gray = gray.astype( )/

gray[row, col]



cv2.imshow('lena’, im)

cv2.waitKey(0)
cv2.destroyWindow('lena’)




" lena - O X




cv2.imshow('lena’, im)

cv2.waitKey(0)
cv2.destroyWindow('lena’)




# convert to gray scale

gray = cv2.cvtColor(im, cv2.COLOR BGR2GRAY)



N/
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W |ena_grayscale — [




# convert to gray scale

gray = cv2.cvtColor(im, cv2.COLOR BGR2GRAY)



gray = cv2.cvtColor(im, cv2.COLOE{ BGR2GRAY)

OpenCVERIA B & HE %) A

]




# convert uintg to float

gray = gray.astype(float) /255.0



# index specifical pixel

gray[row, col]




numpy as np
cv2

1m = cv2.1mread( cv2.IMREAD COLOR)
cv2.1mshow( 1m)

cv2.waitKey(0)

cv2.destroyWindow( )

gray = cv2.cvtColor(im, cv2.COLOR BGR2GRAY)

gray = gray.astype( )/

# index specifical pixel

gray[row, col]
pythonH Z& 5| MO




# import libraries @{%g Zt

import numpy as np fn'?:
import cv2 = fﬁ

# read 1mage and display

im = cv2.imread('lena.png’', cv2.IMREAD COLOR)
cv2.imshow('lena’, im)

cv2.waitKey(0)

cv2.destroyWindow('lena’)

# convert to gray scale
gray = cv2.cvtColor(im, cv2.COLOR BGR2GRAY)

# convert uint8 to float
gray = gray.astype(float) / 255.0

# index specifical pixel
gray[row, col]
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